The catalytic site of Escherichia coli aspartate transcarbamylase: interaction between histidine 134 and the carbonyl group of the substrate carbamyl phosphate.
Previous pKa determinations indicated that histidine 134, present in the catalytic site of aspartate transcarbamylase, might be the group involved in the binding of the substrate carbamyl phosphate and, possibly, in the catalytic efficiency of this enzyme. In the present work, this residue was replaced by an asparagine through site-directed mutagenesis. The results obtained show that histidine 134 is indeed the group of the enzyme whose deprotonation increases the affinity of the catalytic site for carbamyl phosphate. In the wild-type enzyme this group can be titrated only by those carbamyl phosphate analogues that bear the carbonyl group. In the modified enzyme the group whose deprotonation increases the catalytic efficiency is still present, indicating that this group is not the imidazole ring of histidine 134 (pKa = 6.3). In addition, the pKa of the still unknown group involved in aspartate binding is shifted by one unit in the mutant as compared to the wild type.